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REMARKS 

Prior to the aforementioned Offjc^laction, claims 1-2d Weire presented for 
reconsideration and reexamination. In the Office actjpn, thevpjriQjj^Tejectjons were 
apparently withdrawn and all of the claifriis were rejected as^all^dly: unpatentable over 
a newly cited reference, a paper by WdWe.et al: entitled ^'integra]^ dNI Avionics Using 
F-22 Modular Products." The Wolfe pape^ was applied und^r 3$ Jj.S:C §1 02(b) in 
rejecting claims 1-20. By this amendment, Af^pliCant f^spectful||ri^ the rejections 
and has amended the claims to distinguish the invention moire d^rty.over the Wolfe 
paper In particular, claim 17 has been^GipnceNed/Glaiilis 1^ 6; SHlll, t4. 16 and 18 have 
been amended, and new dependent clirims 21-27:hav^ been a(^ded;'reaving 26 claims 
in tlie application. ■■ ) 

Applicant notes with appreciation frie ExaiVrinef'is objfectii^m to claims 1 , 6 and 
14, which have been amended to corre|ct^the irifoFmalities poiht^out by the Examiner 
The Examiner's objections to the speci^c^tiori have bieen addr^ed by amending the 
opening section of the specification, wt)idh eontarhs crbss-refer^oes to related 
applications, 

In response to rejection based cm another: infcrrroallty, cl^ 11 -has. been 
amended to obviate the rejection mad# uhder35.y.&,:G §112, -^cond paragraph. 

The Wolfe paper was published mil 996. and de^cribbs'tt||rstate of the art of 
integrated CNI (communications, navigatfori and: identffiisatlpr^^^^ systems as 

used in the early to mid 1990s in such ii.iicrafl asliie fr^22 fighferi! Thi^'jnventors, as co- 
employees and (in the case of inventor C^mtpbell). as «/cordiiith^^^^ cited paper, 

\l3 '. . '. 
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were fully aware of this level of avionics integration but regarded: lit then, and still regard 
it, as a prior art approach upon which the present invention hasSirinpFoved significantly. 
Regrettably, the claims as filed and as-#mended thus far did not distinguish adequately 
over the prior art as exemplified by thO'Vyolfe paper. It is hoped; that this amendment will 
remedy this situation to the satisfaction of the Examiner. 

What the Wolfe paper describes is a modular approach in which an avionics 
system is defined to include a number of "Line Replaceable Modules". (LRMs) or 
common modules, such as RF receivers and transmitters (each:deslgned for operation 
over a particular narrow frequency range), signal prdoessors, dmai processors and so 
forth. Figure 1 of the paper shows a generic integrated modtilar CNI architecture. The 
basic concept proposed in the Wolfe papibr is that this generic architecture may be 
transferred to other "platfonns," i.e., aircraft, by integrating a sel(§&tion of the common 
modules to perform the desired functions on each new. platform. Therefore, particular 
common modules that had been carefully designed, constructed' and tested for reliable 
operation in perfonning a specific radioi function could be utilized In a different 
configuration without redevelopment of those modules. Of d^urse, if a new configuration 
called for a different radio function not specifically performed by an existing module, 
then a new common module would .needito be designed or an existing one modified for 
this purpose. This approach obviously led to the need for a relaiti^ely large number of 
different common niodules, from which.a new radio system 6ouid»be configured. 

What the present invention does; In conjunctiomwith reliafiki Inventions in 
companion applications, Is to advance the concept of moduJarityiof avionics systems in 

H 
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a very significant way, by defining modtiles that are miich mbreigpnecic in function tlian 
tlie common modules or LRMs of tlie Wolfe paper. The gefieridjijjodwle In this new 
concept of modularity is the electronic Ea£lio system iDUjtifunctioirf silee. A multifunction 
slice, one of which depicted in FIG. .1, jsi^v^des all the-'heces^a^bsntroi and processing 
functions between an antenna and avionibs components. Thiis,:S^e $lice Includes an 
antenna interface, RF processing associdted with aht^ihna signiE^. infemnedlate 
frequency (IF) signal processing, and baseband signal prGfdess|^| 
avionics devices, and an avionics interface. In general termsrtN&slicfe comprises an 
antenna interface, a number of transc#v^rs, at: iielast one prcibe^r, iin avionics 
interface, and various buses for signal iE^munication: withtn th^^i^lice and external to 
the slice. 

The specification provides a chr^rtblogy of this evoiu^brt';^^ 
concept leading up to the present invention. As described irrjh^^adkgrotind" section 
extending from page 1 , tine 14, througii f^age 4; line 22, the^N^^nHonal approach to 
avionics design involved replicating: many radjo resoucices to ao^i^evthe desired 
functionality in various mission segment&i Then, as de^ribed irirli^e section beginning 
on page 5, line 1. and extending to page 6, line 14, avtdnics.ay^ms vtere designed 
from a number of "common modules," much as.was described b^ Wbtfe etal., but this 
approach also had its drawbaclcs. 

An important aspect of this Invention Is the multiftjnctiort gfee digpicited in Fig. 1 , 
Claim 1 as now amended defines the iTju^ifunctlon sllc^ as eismlpsir^. an antenna 
interface; a plurality of bidirectional trarjsfeiver s. wherein each ophetranscelvers |s 

•is ■ . • • V 
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operable over a wide band of frequenciesJn order to-su^port a wjele range of radio 
function frequencies : a programmable i^rooessor coupted to= the|jjuralfty of transceivers, 
to control operation of the transceivers 4ml- to process data feaniiffivitte^^ and data 
received through the transceivers and operable to support at least two independent 
radio function threads through the plurality of transceivers; and ajri avionics interface 
including an avionics network input for receiving fiiist data to:l?e;tra^ through the 
transceivers and an avionics network oiytput for second data re£j#jved from the 
transceivers. 

Thus a slice is not simply a groupii^g of radio resources, 4^; assumed by the 
Examiner, but is more in the nature of ^ cpeneric biiildirig block t^j^t qgn be programmed 
to assume the role of a variety of radio functions. A tey elemeii^^f the.multifunction 
slice is its transceivers. Unlike the spec^fioaliy designed trahsmi|t|rs Qpd receivers 
contemplated in the Wolfe paper, the transceivers in a .rTiultiferi^|6bn sirce are 
bidirectional, which is to say they can perform transmit and rece^)^^ functions, either 
simuttaneously or alternately, as calledifqr, and they ate operabtql over a wide band of 
frequencies, In order to be configured t<)'§erform a. variety of radto functions. The 
processor that is also part of the multifun^on slice peH^onris alf fiihctlons needed to 
control operation of the transceivers. 

As defined in claim 6, for examfde- multiple multlfundloni^^^^^ be combined 

to provide a multifunction electronic racfid system; A k^y a^ect^|>f th^ concept of 
modularity is that multifunction slices of iientic^l or nearly \afni^\ design can be 

• > . • . ' D^; • 
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incorporated into a radio system and configured tp.perfomi any c^jimbrnatron of desired 
avionics functions. 

Another l<ey aspect of the multifuhetioh slice dief^gn is tha^rit includes multiple 
transceivers that are essentially generic. in design. Tiiat is to ss^iiaach transceiver is a 
single module operable simultaneously^ dr alternately^ in transTnifeand receive modes, 
over a wide band of frequencies, in orderto support a Wide ran^|:of radio function 
frequencies. The transceivers are descl^ifc^d as such in the spe^i^cation, for example in 
the paragraph beginning on page Q, iine^^13. The Examiner conti^ds that a transceiver 
is functionally equivalent to the indivlduel^ransmitters dnd iecef«er^ bfroadly disdosed in 
the Wolfe paper. As should by now be ^rpj>arent, the present rnvBtition requires that the 
transceivers be essentially generic/ in tki^^setise that eilch 6f ih€(rh may be configured 
for operation at any desired frequency oyer a wide barid of fFeqd|nci.es, and for 
simultaneous operation in transmit andyreceiye modes. 

The Examiner has based the rejedioris in part 0n the disj^mptton that a ''slice is 
read in accordance with the language inihe specificatrbh to sinij^f/ mean a grouping or 
radio resources." Applicant maintains that this assumption is aH;:^vergeneralization of 
the term ''slice" not consistent with Its u^^e; in the spe&ificatfon^^here the term is 
defined much more nanrowly, as discu^^ abova^: In particular-^il^ to the invention 
that the multifunction slice must contain iaSpluriallty of transceiv^^^^^^ to 
perform transmit and receive operation£ji=c)veranyof .a Wide^^ and a 

processor (configurable to perform all th^functlons neeessaiy f^^conlrdlling the 
transceivers, for performing signal prod^sing witl^lln ti^ slice aQjE^forie^^ 

.17 iii ■ 
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- MmmunicatiGn with other slices). The Wolfe paper simply ddejS^hGt rise? to thisleVel-of kr^^*^^ * .rvv> 

generic modularity and is concerned ohly with reconfiguring' speisiflc hardware modules 
in new combinations, to adapt these moduies for oper^ion on ^^Ifferent platform. 

The independent claims (1 , 6, 1 1 and 16) have been revj^in an effort to define 
the distinctions discussed above more clearly, iand to distinguisj^lthe- claims more clearly 
over the cited Wolfe paper In claim 1, thd tentis "first data" :anc^|8econd data" have 
been simplified to recite only "data," sirr^ the original designatii^ps Tirat' and "second" 
served no purpose in the claim. Further; in claim€ the definitiori^iof each multifunction 
slice has been clarified to Include d data internee as well an^terina Interface. Also, 
the subparagraph that begins "whereinithe plurality of^iinultrfyne^n slices ..." has been 
relocated to the end of the claim and rriof ed but of the:xlefinitiori^t)f a single slice, since it 
pertains to radio system as a whole rather than to -a slr^ wittioiit the rMio system. 
Finally, the other 'Whenein" clause, whic*i:i begins '^wherein at one of said 
transceivers ..." has been amended tO:Cx^rrect afi error in the orignaiform of this 
subparagraph, (Each slice contains a pii^ality of transtelver? btitjonly one antenna 
interface and the original claim langua^- was inconsistent: w1h%s fact.) 

Claim 9 has been revised to reck^'^a general ii^ut/a^titpuistrycture" described in 
terms consistent with those used in dese^jbing the avibnic$;bus^^6 In the specification 
(page 13, lines 7-11). 

Claim 10 has been amended to include ah intet^lice nel^rk bus connector in 
each multifunction slice, to clarify how ijii^lttfunctbn slices are irij^rcdnnected. 

..*■'/ • 
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i 4 Claim 1 1 has been amended as indicated abqvep. and:also;i;to define each 

multifunction slice as Including a "data interface," a tenm that Is nrii&re: general than an 
"avionics interface/ The method defined, by this claim ik, of qpuiie, not necessarily 
limited to avionics systems. 

Claim 16 has been amended to mdude all the dfemerits <if ^each multifunction 
slice, since these elements are beKeved. lb distinguishlhe invenftdn more clearly over 
the cited art. • . 

Claim 17 has been cancelled because its featur0s are noiv^incdrpora^ into 
amended claim 16. 

Claim 1 8 has been amended to pifiirify the functicin ot a m^ter processor recited 
in the claim. 

New claim 21 adds an inter-slice network bus cdnnedor:^ the.multiftjnction slice 
of claim 1. . . v! 

New claims 22 and 23 'add as new: features to the radio. SfsV^tem: of claim 6, a 
radio network bus and an external conti^c^ bus, respectively;; 

New claims 24 and 25 add as n6w; features to the m?fthc^&f claim 1 1 , 
interconnecting slices over a radio network bus and transmittihg^^ntrol signals over the 
radio network bus, respectively. 

New claim 26 adds as new featijfe: to the methdd of claic^^ivl 1 /directly controlling 
electronic radio system components e^ltehial td a multjfunc^n -iHic^ 
control signals over an external bus coupled to the prqgrarnma^te processor of at least 
one of the electronic radio system multtfuhctioni siloes. '{ . 
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New claims 27 and 28 add as new features to the arncraifl radio system of claim 
6. a radio network bus and an extemaly.c&ntrol bug, res)3ectively^:^ . 

Applicant regrets the need to adid new dependent cl^infT4.21-28 at this stage of 
the prosecution but respectfully submits that the addillpnatfeatij^es they define, namely 
an inter-sllce bus and an external bus, are important aspects of^e present invention 
that are worthy of patent protection; Misfreover, the addiitionatf6|iiyres defined by these 
claims more clearly distinguish the sllce^ased architecture of f^i? invention from the 
prior art relied on by the Examiner. ; 

The claims are, therefore, submitted for reconsiisleratibn iS^fightof these remarks. 
Withdrawal of the rejections and allowsincbe <xf the application aii^ respectfully requested. 



ResFjedtfuliy submitted, 



Date: February 7, 2005 
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